INTRODUCTION
Recent turmoil in financial markets has revealed the inherent vulnerability of intermediate exchange rate regimes and conventional pegs to sudden aggregate shocks in a context of rapidly growing global financial integration. As a result, an incresing number of economists and policymakers has endorsed the idea that financially open economies are best served by more flexible regimes. Alternatively, many analysts have recently argued in favor of the relative merits of extreme exchange rate regimes or "hard pegs" that exhibit a stronger commitment to a fixed parity (as in the case of currency boards) or directly relinquish control over their own currency (as in the case of currency unions and dollarized economies), as opposed to intermediate arrangements and conventional ("soft") pegs. At any rate, there seems to be a growing consensus that arrangements anywhere between floating regimes and hard pegs are not sustainable in the long run.
To some extent, this so-called bipolar view appears to be supported by the evidence, as witnessed the collapse of "soft" pegs in South East Asia and Latin America, on the one hand, and the swift move to monetary integration in Europe in the aftermath of the EMS crisis of 1992 and the recent adoption of the U.S. dollar as legal tender in Ecuador and El Salvador, on the other. 1 In addition, assuming a broader perspective, the fact reported by the IMF (1997) that the number of flexible exchange rate arrangements increased from 11 to 52 over the period , should be contrasted with the list of Eastern European economies waiting to join EMU, and some Latin American and African countries seriously considering a unilateral dollarization strategy.
While strong fixes, such as currency boards, are typically cited as examples of a fixed exchange rate regime with sufficient credibility to weather the storms of current international financial markets, the runs on the Argentinean peso in 1995 and 2001, and on the Hong Kong dollar in 1997 showed that even a currency board may be insufficient to ensure credibility. As a result, a discussion has gained momentum on the potential beneficial effects of moving forward towards full (de jure) dollarization, understood here as the adoption of a (presumably stronger) foreign currency as sole legal tender. 2 The recent adoption of the US dollar in Ecuador is a significant example in which the credibility factor was crucial, and where renouncing to the national currency was seen as the only way to commit to more reasonable macroeconomic policies. On the other hand, the case of El Salvador illustrates that the regime switch may arise as a consequence of a long debate on its benefits and pitfalls (including trade gains unrelated with credibility concerns), as opposed to a last resort option due to a terminal crisis.
While the present debate has been triggered by "credibility" issues, dollarization has received support from other quarters as well. On the one hand, there is increasing evidence that the use of a common currency may induce an substantive increase in trade, which in turn may fuel economic growth; on the other, the role of foreign currency-denominated liabilities in the financial sector and the associated currency imbalance have also hinted at the potentially big gains from the full elimination of currency risk. Yet the debate is far from settled. For example, the successful move to full floating regimes in Mexico, Chile and (more debatably) Brazil, has added arguments to those in favor of a more flexible arrangement that may eventually work as a shock absorber in the event of external shocks.
The purpose of this piece (as well as that of the volume in general) is not to settle this complex debate that, as many of the papers in this volume note, hinges on country specific characteristics and, as such, can only be resolved, if ever, once sufficient dollarization experiences are in place to conduct a thorough comparison. Rather, here we intend to provide an impartial survey of the main issues associated with dollarization, and their most relevant empirical and analytical underpinnings, to contribute a framework that feeds into the more specific and detailed discussions undertaken in the following chapters. In doing so, we will try to distill a cohesive view whenever possible, emphasizing the historical determinants of the debate and the importance of the initial macroeconomic conditions in each particular country when judging the benefits and disadvantages of a full dollarization strategy.
The plan of the paper is the following. In section 2, we try to provide an historical perspective of the current dollarization debate, tracing back its origins to recent developments in domestic and international financial markets that have influenced the traditional fix vs. flex debate. In section 3, we introduce the main arguments for and against dollarized economies, drawing from Chapters 2 to 6 in this volume, as well as from of the existing literature. In section 4, we discuss the main issues involved in the transition towards full dollarization and its political economy aspects, addressed in Chapters 7 and 8. Finally, section 5 lays down a preliminary balance of the debate.
HISTORY: WHERE ARE WE COMING FROM?
The idea of full dollarization as a regime choice is relatively recent. Whereas there are a few cases of dollarized economies in the world, until 1999 all of these experiments had been the result of specific political and historical factors, and in most cases had been put in place even before a local currency was created. Simple inspection of the upper panel of Table 1 reveals that, in a way, Panama, the most salient dollarization example until very recently, has been something of an outlier, with a size, both measured in terms of population and GDP, that largely exceeded those of other members in the group. 3 The fact that all of these long standing cases of dollarization have been adopted owing more to historical and political reasons than to an evaluation of the pros and cons of alternative arrangements or the short run cost involved in the transition to the new regime (aspects that are at the center of the current debate), detract from their value as comparator cases.
The two more recent full dollarization processes may prove to be more influential and more illustrative of what a transition to full dollarization may involve. It was only in 2000 and 2001, respectively, that two new countries, Ecuador and El Salvador, joined the group of fully dollarized economies. Their experiences, and particularly the way in which they arrived to the decision, differed significantly. Ecuador, on the one hand, resorted to dollarization as a way to cope with a widespread political and financial crisis rooted in massive loss of credibility in its political and monetary institutions. El Salvador, on the other, decided to adopt the US dollar as legal tender, after years of an unofficial peg, as a result of an internal debate, and in a context of stable macroeconomic fundamentals. Unfortunately, although there is preliminary evidence that both arrangements have delivered partial results, the cases are too recent to be useful for any meaningful empirical analysis. However, they can be used to illuminate some of the institutional and political aspects involved in the transition.
The caveats mentioned in the previous paragraphs apply also to the Euro area launched in 1999, which might be considered as a variety of a full commitment regime (a currency) similar to full dollarization inasmuch as we are willing to regard it as a (disguised) adoption of the deutsche mark by the participant countries. Several additional differences distinguish the Euro experiment from other dollarization projects, though. First, the Euro area groups developed countries that differ in its very nature from developing small open economies to which the dollarization debate is usually associated. In this regard, the convergence process of developing Eastern European countries currently in the Euro waiting list offers richer case studies.
Second, and perhaps more to the point, is the fact that all countries within EMU preserve their influence (albeit limited) over monetary policy as they are proportionally represented at the Board of the European Central Bank. While this is true also for other existing currency unions, 4 the Euro is allowed to float against other major reference currencies, so that in the end, the rigidity of the new arrangement is only restricted to the loss of flexibility in cross exchange rates within the group. 5 In sum, at least at this point, the debate on full dollarization suffers from a lack of relevant experiments to test most of its economic implications empirically. In line with this, the origins and nature of the current debate has been barely influenced by existing examples of dollarized economies that are either barely representative or too recent to be appraised. One can gain a better historical perspective of the issues at stake by tracing the evolution from the traditional fix vs. float debate to the current dollarization debate in light of some important factors that have informed the view that economists have of the economic connotations of different regimes. To this we turn next.
2.a The traditional fix vs. flex debate
If we think of the regime choice set as a ladder that climbs from full flexibility towards increasing exchange rate rigidity, we can regard the particular case of full dollarization as a step further upwards from a conventional fixed exchange rate regime. It is not surprising, then, that most analyses of the dollarization option rely, at least partially, on considerations that have permeated the traditional (and longer standing) fix vs. flex debate, which can be traced back to the pioneering work of Mundell and Fleming in the 60s, refined by Dornbusch in the 70s. 6 One of the main implications of the Mundell-Fleming-Dornbusch model is that, in a context of flexible exchange rates, unanticipated permanent shifts in money demand may have an impact on the real economy due to the presence of (temporarily) sticky prices. 7 In particular, according to the model, an increase in the demand for money should result, given money supply, in a temporary contraction with a period of higher interest rates, lower output and higher unemployment as prices take their time to fall and adjust to the now higher demand for real balances. Indeed, higher nominal interest rates are expected to induce an exchange rate appreciation, both because the interest rate differential make domestic currency-denominated assets more attractive and because the expected deflation imply a lower exchange rate in the long run, depressing the current exchange rate even further.
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By contrast, a fixed exchange rate regime fully eliminates any real effect as the monetary authorities accommodate any increase in the demand for money through nonsterilized interventions. On the other hand, any money supply shock is reflected automatically in a change in international reserves, placing a limit on the capacity of mone tary authorities to conduct countercyclical monetary policy.
A different conclusion is obtained from the model for the case of real shocks. 9 Here, while a flexible regime can accommodate the shock through a change in the nominal exchange rate that restores the long-run full employment equilibrium, a fix requires an adjustment in domestic nominal prices that, in the presence of sticky prices, would entail a period of depressed domestic demand and high unemployment.
Hence, the familiar argument that, in order to minimize output fluctuations, fixed (flexible) exchange rates are to be preferred if nominal (real) shocks are the main source of 6 See Fleming (1962) , Mundell (1963 Mundell ( , 1964 and Dornbusch (1976) . See also De Grauwe (1994) for a recent survey. 7 Changes in money demand may be due, for example, to financial innovation affecting money velocity or the money multiplier. 8 The result that current exchange rates react more than proportionally to monetary shocks is Dornbusch's well-known overshooting effect. The impact of an unanticipated increase in money supply has exactly the opposite effect. 9 Real shocks could also include changes in external demand for the domestic product (e.g., as a result of a devaluation of trading partners' exchange rate) or exogenously induced changes in the cost of capital (e.g., due to an increase in the country's risk premium). disturbance in the economy. 10 As a result, one should expect that the choice of exchange rate regime should depend, to certain extent, on the importance of real relative to monetary shocks. Indeed, lack of insulation against real shocks is still the main argument against fixed (and, in particular, fully dollarized) regimes. Moreover, as real shocks become increasingly important due to growing trade flows and capital market integration (alternatively, as monetary shocks or inflation concerns become less of a priority) one should expect to see a trend towards more flexible regimes around the globe.
Optimal currency areas
The role of the nominal exchange rate as an instrument to isolate the economy against real shocks is at the center of the optimal currency area approach to monetary integration. The traditional Optimal Currency Area (OCA) theory, developed in the 60s by Mundell (1961) , McKinnon (1963) and Kenen (1969) , identifies a number of factors that determine the benefits and costs of a currency union. The benefits are generally associated with the reduction in transaction costs between member countries as a result of the use of a common currency, a reduction that is proportional to the degree of economic integration (that is, trade flows) within the union (McKinnon). On the other, the costs are the result of the loss of the nominal exchange rate as an adjustment mechanism against real macroeconomic shocks that alter the equilibrium real exchange rate vis à vis the rest of the union. In turn, these costs will be relatively less important the higher the degree of factor (labor and capital) mobility within the region (Mundell) , and the higher symmetry of shocks between member countries (Kenen).
Although one would expect that a currency union that eliminates any restriction to labor mobility should stimulate labor integration, other barriers such as culture or language may prove to be surprisingly resilient, as witness the case of the Euro zone. Moreover, in the particular case of unilateral dollarization, the regime switch does not imply any relaxation of the legal impediments to labor migration already in place. Naturally, the fact that most possible dollarization marriages entail adopting the currency of a country with a much higher per capita income makes labor integration even less likely.
Regarding the symmetry of shocks argument, the union can float against other currencies, so that shocks elsewhere in the world will entail some sort of disequilibrium only to the extent that its effect differs across member countries.
11 Then, we could add that the costs would be related not only to the correlation of real shocks among participating countries but also to the symmetry of the response to external shocks within the region. At any rate, the argument appears to suggest that similar countries are more likely to constitute an optimal currency area. 10 In both cases, given that prices tend to be more rigid to downward adjustment, the adjustment period is likely to be particularly long and taxing in the event of an adverse shock, the more the less flexible domestic prices are. 11 Note that different countries in principle require different adjustments in the nominal exchange rate in the event of a external shock However, a counterargument can easily be made if either labor or capital is mobile: countries with asymmetric shocks (or asymmetric shock responses) enjoy a larger scope for diversification, inasmuch as the proper instruments are in place. More precisely, if shocks are asymmetric, adverse shocks in one region would generally be accompanied by positive shocks in another, so that they compensate each other as factors move to the temporarily more productive region. Even in the absence of factor mobility, a scheme of fiscal transfers between member countries can yield the same result. Accordingly, the role that the symmetry argument should play while testing the OCA condition should be qualified.
How important are OCA considerations in today's discussion of dollarization? A casual inspection of the recent literature on the subject will reveal that the "modern approach" to dollarization have given priority to credibility issues over the trade gains-shock insulation tradeoff implicit in the traditional OCA approach. Two main reasons appear to have induced this change in focus. First, most OCA tests of existing currency unions have yielded mixed results as to the ex-ante convenience of the union, suggesting the presence of other (both political and historical) factors behind them.
12 For example, some analysts tend to see the convergence process towards EMU as a scheme by which European countries borrowed monetary policy credibility by implicitly pegging their currencies to the deutsche mark, and ultimately by modeling the European Central Bank after the Bundesbank. 13 On the other hand, the African franc zone may have owed more to a common colonial past than to previous extended trade links among the members.
Second, many countries that are currently considering adopting a major foreign currency as legal tender are moved primarily by the need to reduce their vulnerability to financial shocks, rather than by the promise of a boost in trade. On the other hand, the experience of various free trade areas (FTA) like ECM or NAFTA have shown that substantial trade gains can be achieved without a common currency or even a peg against the regional reference currency. Thus, in the context of highly sophisticated financial markets the incremental gains to be derived from unifying the currency may not to be that important after all. 14 If this is so, then the evaluation of whether to relinquish the domestic currency in favor of a foreign common currency involves weighting the costs of losing the exchange rate instrument against whatever credibility can be derived from the new (presumably stronger) currency. However, once the decision to dollarize is taken, OCA considerations still play an important role at the time of choosing the right reference currencies, underscoring the conventional view of the Euro as the natural choice for Eastern European economies, and the US dollar as the obvious candidate for most Latin American economies.
Capital account liberalization
The relative size of real shocks is not the only way in which the trend towards global integration has informed the fix vs. flex debate. A key ingredient of the textbook MundellFleming-Dornbusch framework is the assumption of perfect capital mobility that implies international interest rate arbitrage across countries that takes the form of the uncovered interest parity. In particular, this implies that deviations of the domestic currency interest rate from the exogenous given international interest rate should only reflect expected changes in the domestic price of foreign currency (the exchange rate). From this, it follows that monetary policies cannot be aimed both at maintaining stable exchange rates and smoothing cyclical output fluctuations due to real shocks, in what is usually referred to as the "impossible trinity."
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This key assumption, however, has not been always binding in the past (and, in many cases, it is still not in the present). Financial innovation and the dramatic decline in transaction costs induced by it fueled a gradual trend towards more open capital accounts that start only in the early 70s in industrial countries, and spread in the next decades to what are typically denoted as emerging markets economies. This, in turn, made the restrictions implicit in the impossible trinity argument more stringent, pushing the choice between independent monetary policy and exchange rate stability back to the forefront.
In particular, the reluctance of many developing countries to undergo the fiscal necessary adjustment during contractionary periods combined with the widespread use of exchange rate anchors to fight price instability became increasingly vulnerable to speculative attacks on the currency, which resulted in higher output volatility and only temporary success in reducing inflation. Moreover, the development of secondary markets for debt of emerging economies led many of these countries to rely on foreign (usually short-run) capital to ignite their economies and postpone the necessary fiscal adjustment, making exchange ratebased stabilizations (and conventional pegs in general) even more vulnerable to sudden shifts in market sentiment and self-fulfilling crises. In a twist to the previous argument, it has been argued in countries that have suffered a significant loss in competitiveness and higher unemployment rates due to the presence of inertial inflation or the strength of the peg currency, high political costs makes an exchange rate defense less likely, and the regime more vulnerable to a successful attack.
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Whatever the (mix of) model(s) that one judges more representative of recent currency crises, it is apparent that the surge in the dollarization debate in recent years have been largely induced by considerations related to the increased vulnerability (and, in turn, falling credibility) exhibited by conventional fixed exchange rate regimes. In turn, vulnerability aspects are intimately related to the degree of de facto dollarization that pervades most developing economies. To this we turn next.
De facto dollarization
Globally grouped as de facto dollarization, high degrees of currency substitution and financial dollarization represent an important (and often understated) factor underscoring the recent debate on dollarization for various reasons.
17 First, they already impose some of the constraints usually associated with de jure dollarization. Second, because of their implications on inflation and banking sector fragility, they limit the scope of exchange rate fluctuations that monetary authorities can afford to tolerate. In other words, it could be argued that de facto dollarized economies reduce both the costs of a transition to de jure dollarization and the exchange rate flexibility that is lost in the process.
Most of the earlier literature on de facto dollarization is concerned with currency substitution, reflected in the emphasis on the expected returns of holding different currencies (as opposed to the expected returns of interest-bearing assets denominated in those currencies). As a result, it typically centers around the dynamics of money demand (and, in particular, the link between dollarization and the inflation level) and the implications for monetary policy. The focus on currency substitution also seems to underlie the presumption, usually subscribed by this literature, that dollarization should recede with price stability. 18 This presumption has been repeatedly at odds with the empirical evidence. While de facto dollarization appears to have been be fueled by recurrent high inflation episodes, it remained a common feature of developing economies around the globe after inflation levels were brought down during the 90s, even in countries such as Argentina, Bolivia, and Peru, where several years of stable macroeconomic policies should have gradually improved confidence.
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As noted by many observers, however, much of the empirical literature on which the argument is based is plagued by a definitional problem, as interest bearing deposits, which generally account for the bulk of measured dollarization, are used to estimate money demand equations. Moreover, the papers that specifically address the issue of dollarization 17 Here, currency substitution refers to the use of a foreign currency as a means of payment or unit of account, while financial dollarization, following Ize and Levy-Yeyati (2000) , denote the holding by residentes of foreign currency-denominated assets and liabilites. 18 The dollarization literature is too extensive to be summarized here. Recent surveys can be found in Vegh (1992 and , Giovannini and Turtleboom (1994), and Savastano (1996) . 19 Explanations of dollarization persistence (referred to in the literature as "hysteresis") typically hinder on lack of credibility (e.g., the presence of large inflationary memory, as in Savastano, 1996) or network externalities (e.g., the costs of switching the currency of denomination of everyday transactions, as in Guidotti and Rodriguez, 1992) . Both arguments, again, are consistent with a view of dollarization as a currency substitution phenomenon.
as a portfolio choice problem generally do not fully recognize the nature of financial dollarization, namely the fact that deposit dollarization generally has loan dollarization as its mirror image, which is crucial to determine both the extent and the implications of dollarization.
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An exception is Ize and Levy Yeyati (2000) , where, using a portfolio choice model and considering both sides of the banks' balance sheets (deposits and loans), they find that financial dollarization depends on the volatility of real returns on assets denominated in each currency, in turn a function of the volatility of real exchange rates changes relative to that of inflation. This approach leads to four important implications. Firstly, countries that allow foreign currency deposits in the domestic banking sector will naturally generate some degree of financial dollarization. 21 Secondly, policies that target (at least partially) a stable real exchange rate to preserve competitiveness, should not be expected to reduce financial dollarization. Thirdly, economies with high pass-through coefficients (either due to widespread dollar pricing as a result of previous high inflation spells, or because of their very open nature) will exhibit higher dollarization ratios irrespective of their current inflation levels. 22 Finally, from a more general standpoint, there is no reason why changes in inflation (and in nominal interest rates) should affect the choice of portfolio denomination, inasmuch as these changes are incorporated in nominal interest rates to leave real interest rates unchanged. 23 This implication, derived in Thomas (1985) , and reinstated in Calvo and Vegh (1997) , is key to distinguish financial dollarization from a currency substitution phenomenon. The fact that most of the recent debate regarding dollarization has revolved around financial dollarization issues just shows how relevant this distinction is.
As mentioned above, there are many reasons why the degree of de facto dollarization should be considered as an important determinant of the choice of regime and, in particular, of the decision to proceed to de jure dollarization. De facto dollarized economies with an inflation target cannot afford to allow wide exchange rate fluctuations because of their detrimental impact on inflation performance. As Chang and Velasco (2000) point out, "any scheme to control the rate of inflation at a short horizon must control, to some extent, the nominal exchange rate." In view of the previous discussion, we could complement this statement by noting that the extent to which inflation targeting countries can let the nominal exchange rate fluctuate depends negatively on the degree of exchange rate passthrough, itself a function of de facto dollarization.
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20 See, e.g. Thomas (1985) and Sahay and Vegh (1997) . 21 Reasons that have prompted monetary authorities to introduce (and even facilitate) foreign currency deposits in the domestic banking sector include the need to limit capital flight and to protect banks from runs induced by changes in the currency composition of local portfolios during inflationary episodes. 22 This statement follows from the fact that, for given inflation and nominal exchange rate volatilities, the higher the pass-through, the lower the real exchange rate volatility in the economy. As noted by the authors, the argument implies that currency substitution (e.g., in the form of exchange rate indexation) may induce financial dollarization, although the converse is not necessarily true. 23 In particular, successful exchange rate-based stabilizations should not be expected to reduce financial dollarization as long as they do not alter the relation between inflation and real exchange rate volatility.
But the inflation response is not the only concern that prevents de facto dollarized economies from adopting fully floating exchange rates. The inherent currency mismatch introduced by widespread financial dollarization makes the financial sector (and the economy as a whole) highly vulnerable to exchange rate fluctuations. In particular, the fact that banks are usually precluded by regulations to hold open foreign currency positions does not eliminate the problem, inasmuch as dollar loans simply transfer the currency risk to non-dollar earning borrowers, at the cost of greater (exchange rate-related) credit risk to the bank. Thus, the degree of loan dollarization determines the financial system's exposure to systemic credit risk in the event of large devaluations and, more in general, the willingness of the monetary authorities to use the exchange rate to accommodate real or external shocks. 25 Interestingly, the authorities' reluctance to let the exchange rate fluctuate may in itself induce more financial dollarization, as foreign currency borrowers anticipate a stable exchange rate and lower currency risk. One may argue that frequent currency crises proved this anticipation to be incorrect, but the same logic by which the government may find it optimal to avoid a sudden appreciation indicates that, in the case of a currency collapse, dollar borrowers are likely to be (at least partially) bailed out. 26 An additional factor underlying the authorities' preference for a stable exchange rate is the fact that the vast majority of countries hold a substantial stock of foreign-denominated sovereign external debt. This pattern is typically attributed to the country's inability to borrow in its own currency presumably due to the currency's weakness, 27 although one could alternatively argue that the outcome is the result of a deliberate decision not to incur the cost of a currency risk premium that is judged to be excessive by most governments. Calvo and Guidotti (1990) argue that the government faces a time inconsistency problem at the time of choosing the denomination of its debt, since once the home currency debt is issued, it is optimal for the government's to partially repudiate its obligations by devaluing. Investors anticipate this and require a higher interest rate so that expected returns are comparable to international levels. Devaluation (and a higher than optimal inflation rate) occur in equilibrium.
The case of fixed exchange rate regimes is an interesting illustration of this problem. Since the sole purpose of borrowing in the domestic currency is to hedge against the possibility of a depreciation, the issue of home currency debt can only be interpreted as signalling the government's belief in the possibility of a future change in the parity, which in itself defeats the goal of gaining confidence in the regime. Alternatively, a government committed to a fixed parity should have no reason to pay the currency premium if it is convinced of its capacity to maintain the peg. Thus, the dollarization of external liabilities could be interpreted as a consequence rather than as a cause, of a fixed exchange rate regime.
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Finally, as is argued in more detail in Chapter 5, the existence of a large proportion of dollar assets in the banking sector as a result of financial dollarization naturally reduces the central bank's capacity to provide lender of last resort assistance in the event of systemic liquidity crunches without substantially increasing its stock of liquid international reserves.
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In sum, while de jure dollarization entails very specific costs (the loss of the exchange rate as an adjustment mechanism, the loss of the lender of last resort function of the central bank), the magnitude of these costs may be be relatively minor in de facto dollarized economies. It is not surprising, then, that the dollarization debate has taken greater momentum in these economies, as the persistence of the dollarization phenomenon and the extent of its implications became increasingly apparent. Indeed, in extreme cases, de jure dollarization can be viewed as reaping important credibility benefits (e.g., from the outright elimination of currency risk) without the imposition of sizeable additional costs.
2.b The bipolar view
Advocates of the bipolar view argue that conventional fixes may fall short from achieving the desired credibility gains, and that, if exchange rate stability is the first priority, the stronger commitment that characterizes hard pegs may be in order. 30 Accordingly, they tend to group regimes into three broad categories, namely "hard pegs", fully floating regimes, and a number of intermediate managed floats and conventional fixes that they generically label "soft pegs." Underlying this criterion is the view that countries, particularly those with open capital markets, have been moving, either voluntarily or forced by market pressures, towards the extremes, a view that is partially supported by the data.
Thus, while most recent currency crises in Asia and Latin America resulted in the floating of the exchange rate, an increasing number of countries have moved (or are in the process to do so) towards de jure dollarization or currency unions.
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It should be noted that the apparent movement away from intermediate regimes is far from conclusive. For reasons mentioned in the previous section, many of the new floaters exhibit 28 The time inconsistency argument, however, does not explain why some countries borrow in their own currency and some do not, a difference that is often attributed to credibility associated with the country's track record (as, e.g., in the "original sin" argument in Haussman, 1999) . 29 Alternative sources of liquidity are discussed in more detail below. Let us just note for the moment that all these alternatives are costly and that, at any rate, the problem is not specific to fully dollarized economies. 30 See, e.g., Eichengreen (1994) and, more recently, Fischer (2001) and Summers (2000) . Needless to say, this view is consistent with a preference for floating regimes when monetary policy objectives take the lead. 31 "Hard peg" candidates include countries like Guatemala and Nicaragua that are currently considering following the steps of El Salvador, European countries in the wait list to EMU, and six African countries (Cape Verde, Gambia, Ghana, Guinea, Liberia, Nigeria and Sierra Leone) that plan to launch a monetary union by 2003 as a first step to join WAEMU and form a broader common currency area. flexible exchange rates merely formally, allowing short-run exchange rate fluctuations only within certain limits. 32 Similarly, many conventional pegs that ended in currency crises simply reflected past monetary policies that were rendered inconsistent by a growing integration of domestic and international capital markets.
However, this mismatch between claims and actual practices notwithstanding, it remains true that, as capital markets are liberalized, the choice of the de jure regime has increasingly favored the extremes, thereby avoiding a commitment to a fixed parity that may make the economy vulnerable to speculative attacks and financial contagion. Figure 1 offers some support to this hypothesis. The figure replicates the analysis of the distribution of regimes over time in Fischer (2001) , with some minor modifications. First, within the "intermediate" group, we distinguish conventional (soft) pegs from other intermediate arrangements. Secondly, we use a standard IMF-based de jure regime classification, as well as Levy-Yeyati and Sturzenegger's (2000) de facto classification. 33 As can be seen, results in both cases are broadly comparable and go in the same direction: Emerging economies that in the 90s have gradually opened to international capital markets have exhibited a growing preference for either floating regimes or hard pegs, whereas less financially integrated developing countries have displayed no clear trend in any direction.
Advocates of hard pegs claim that they have the advantage of reaping the low inflation benefits that historically motivated conventional pegs, while avoiding their usual pitfalls, namely greater output volatility and slower growth, typically associated to frequent and costly speculative attacks. 34 In addition, recent work on currency unions find that a common currency area significantly increases trade among members, which, if we are willing to accept international trade as one of the drivers of output growth, points at an additional benefit. 35 However, in a recent piece, partially contradict these claims by showing that, while hard pegs do contribute to a substantial reduction in inflation, their growth performance lags that of more flexible regimes. Thus, it appears that hard pegs, while delivering better results than conventional pegs in general, and exhibiting an outstanding inflation record, do not eliminate the inflation-growth tradeoff that underscores the fix vs. float dilemma.
But the relevant question remains: Do hard pegs actually deliver the credibility gains that they are expected to provide? Naturally, the chances that a government holds the line against an attack (and the probability that the attack is actually launched in the first place) depends positively on the cost (both political and economic) of abandoning a peg. In this 32 In this sense, the IMF's de jure classification does not capture the actual behavior of the regimes and may lead to a misrepresentation of current trends. For an analysis on the recent evolution of exchange regimes based on a de facto regime classification, see Levy-Yeyati and Sturzenegger (2000) . 33 Fischer (2001) uses a specification of exchange rate categories from the IMF's Annual Report 2000 (pp 141-143), based on the IMF staff's assessment of de facto regimes. Interestingly, however, the bipolar pattern appears to more visible when the de jure criterion is used. 34 See the piece on currency boards by Ghosh et al. (1998) for empirical results in this direction and Fischer (2000) for an argument concerning hard pegs in general. 35 See footnote 14.
regard, the implementation of a hard peg raises the stakes involved in a currency collapse, by placing legal, and in many cases, economic barriers to a reversal to a float. Thus, the stronger commitment to a peg is naturally interpreted by the markets as an implicit insurance against exchange rate risk, fueling financial dollarization and foreign currencydenominated cross-border flows. 36 This, in turn, increases the overall currency imbalance of the economy, adding to their vulnerability in the event a large devaluation eventually materializes and, by increasing the exit costs, to the credibility of the commitment to the fixed parity. However, this (partially self-inflected) extreme sensitivity to devaluations may cut both ways since, by substantially worsening the post-collapse scenario, it makes the economy more vulnerable to sudden changes in market sentiment. Hence, the strong correlation between currency risk and country risk exhibited by many highly dollarized countries. The example of the Argentinean currency board is a case in point. After successfully forestalling an attack in 1995 as a spillover of the Tequila crisis, and exhibiting a remarkable monetary discipline during the Asian crisis period, the Argentinean peg could not gather the needed credibility to insulate the economy against the Brazilian devaluation. This lack of credibility certainly played a role in the protracted recession that followed since, which in turn put into question the long-run sustainability of the external debt, inducing a rise in borrowing costs that fed back into more output contraction.
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It is interesting to note in passing that even currency boards, a hard peg variety that enjoyed a short-lived period of fame in the aftermath of the Mexican crisis, has lately been regarded with increasing disbelief, following speculative attacks on the Hong Kong dollar and in view of the protracted recession affecting Argentina, the two most salient examples of this type of arrangement.
38 Then, it is not obvious that a hard peg that falls short of full dollarization is sufficient to dispel doubts about the sustainability of the regime, as opposed to being simply another "intermediate" peg bound to be tested recurrently by the market. Under this even more radical version of the bipolar view, the exchange rate regime menu would narrow down to only two sustainable alternatives: floating arrangements or full dollarization (in any of the varieties discussed below).
IMPLICATIONS: WHAT DO WE TALK ABOUT WHEN WE TALK ABOUT DOLLARIZATION?
36 This increased de facto dollarization may be actively fostered by the local authorities in an attempt to signal their commitment. For example, the choice of a one-to-one parity in the case of Argentina was quite possibly aimed at putting dollar and peso intermediation on equal grounds. Chapter 4 discusses an additional channel through which financial dollarization can be endogenously deepened in the context of a bi-monetary economy. 37 It could be argued, however, that the current predicament of Argentina has been (at least partially) triggered by concerns about the country's ability to serve an increasing external debt rooted in persistent fiscal deficits.
To what extent full dollarization, as opposed to a currency board, would have been an attenuating factor in this particular instance is difficult to assess. 38 See Figure 1 in Chapter 6.
Having briefly surveyed the main driving forces behind the current dollarization debate, we turn in this section to the main subject of this volume, na mely the advantages and disadvantages of dollarization in its different varieties, and their relevant determinants.
As Chang and Velasco state at the introduction of Chapter 2, the importance of an analytical framework within which to weight the costs and benefits of dollarization cannot be overemphasized. If not for anything else, the already mentioned scarcity of relevant empirical experiments on the subject forces us to use a fair amount of speculation to assess the practical importance of the different aspects involved in the debate.
To help in this process, they introduce each of these main aspects in the context of an analytical model of a small open economy in which a government faces the decision of whether or not to dollarize. From a theoretical point of view, they show the tradeoff between a suboptimal response to external shocks due to the exchange rate rigidity (an issue that relates to the OCA theory), and the gain from the mitigation of the inflation bias that results from the time inconsistency problem associated with monetary policy and that determines the credibility gains typically attributed to credible fixed exchange rates (and, in particular, dollarization). As expected, they conclude that the net social welfare effect of dollarization is an empirical matter, that will depend, among other things, negatively on the variability of the exogenous shocks buffeting the economy, on the one hand, and the credibility problems faced by the authorities at the time the decision is made.
Theory is again useful to cast a different look on one of the negative aspects of dollarization, namely the loss of seignorage revenue. As stressed in Chapter 2, for seignorage losses to be counted as social (as opposed to fiscal) losses one should assume away policy credibility problems that result in an inflation bias, since otherwise we would be regarding as an economic gain the proceeds of an excessive (and welfare reducing) inflation tax. Finally, turning to the lender of last resort function of the central bank, the authors emphasize that its loss may increase the probability of financial crises, much in the same way as the lack of deposit insurance is viewed as increasing the probability of bank runs.
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While the analytical preamble helps us elucidate the main tradeoffs involved from a general perspective, the lack of unambiguous answers highlights the importance of specific characteristics of the countries facing the decision and the precise way in which dollarization would be put in place. To clearly distingui sh the initial conditions that may increase the convenience of dollarizing for particular countries is perhaps the main challenge of this volume, the outcome that will contribute to qualify arguments that are typically framed in too general terms. In this section, we try to present the findings of the volume on these issues in a succinct way. However, before getting into the cost-benefit analysis of dollarization, it will help us to define up front the different monetary arrangements that we will broadly group as "dollarized" regimes, and to point out the main distinction between them.
3.a Varieties
Going back to our "ladder" analogy of exchange rate regimes, one can conceive the varieties of full dollarization as different steps that reach increasing levels of monetary policy integration (alt. decreasing levels of policy independence). Thus, unilateral dollarization, the scheme that first comes to mind when talking about dollarization, entails the decision by an individual country to adopt a foreign currency as sole legal tender, a priori without any requirement to coordinate policies with the issuer of the foreign currency.
A further degree of integration is implicit in a monetary treaty that negotiates the provision by the foreign country's central bank of some of the services formerly offered by the domestic central bank, most notably, seignorage income and liquidity insurance (lender of last resort function). In this regard, both recently dollarized countries like Ecuador and El Salvador, and former dollarization candidates like Argentina, tested, so far unsuccessfully, the possibility of reaching an agreement by which the US would reimburse part of the seignorage revenue to these countries, or use it as collateral for future liquidity assistance to domestic financial institutions. Thus, such treaty would modify to some extent the US monetary policy, which no longer is indifferent to the countries' decision to dollarize.
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A third, deeper degree of policy coordination is involved in a monetary union. Wha tever the common currency of choice, the main difference between a currency union and standard dollarization lies in the existence of a common central bank in which all members are represented. Despite the fact that in practice large countries tend to influence the central bank policy more strongly, the broad membership representation smoothes out the potential misalignments that may arise if the anchor country were to run monetary policy based only on domestic considerations, in the event of asymmetric shocks within the region. Moreover, a currency union implicitly introduces a common lender of last resort through which weaker countries benefit from the larger clout of stronger economies.
Note also that the case of a small country with little influence on the union's decision, while quite closer to the case of unilateral dollarization in terms of policy coordination, still benefits from the presence of the common central bank as guarantor, a factor that may induce a rapid convergence to the cost of capital of the region, something that is not likely to be seen in unilateral dollarized countries. The same is true even if the central bank of the anchor country remains as the central bank of the union, the likely situation in the event that a Latin American monetary union ever comes in place.
While we typically tend to think of dollarization as an arrangement of the first type, most of the advantages and disadvantages of a standard unilateral dollarization extend to the other 40 Even at this degree of disaggregation we can find cases not fully represented by any of these categories.
Take for example the countries within the Rand zone (Botswana, Lesotho, Namibia, and Swaziland) that use the South African Rand as legal tender and even perceive seignorage revenues from the South African Central Bank, while at the same time preserve their own central bank and their own currency, albeit with a 100% reserves back up requirement much as in the case of a currency board.
two varieties. This allows us to analyze the pros and cons of dollarization abstracting from specific varieties, and qualifying the discussion whenever a distinction between each of them is warranted. Chapters 2 to 5 are largely devoted to this analysis. In the remaining part of this section, we present a brief summary of their main conclusions.
3.b The pros
The economic literature identifies three main advantages of dollarization, understood as the adoption of a strong foreign currency as sole legal tender. First, it reduces transaction costs with countries using the same currency, along the lines stressed by the OCA theory. Second, it enhances (both monetary and fiscal) policy credibility, resulting in lower inflation rates, lower real exchange rate volatility, and, possibly, a deepening of the financial system. Third, it reduces sovereign risk by eliminating currency risk and the occurrence of costly speculative attacks. Chapter 5 reviews each of them in light of the experience of Central American countries, a group that benefits from the presence of the most interesting long-lived example of a dollarized economy and the fact that most of its members are relatively homogenous. Chapter 6, on the other hand, concentrates in detail in the third expected effect by examining the impact of exogenous changes in currency risk on country risk and looking into its potential determinants. Finally, some important aspects of the measurement of currency risk are highlighted in Chapter 3. Here, we draw on these works to summarize the main findings.
Reduced transaction costs
As mentioned in the previous section, the traditional OCA theory implicitly assumes that there are gains to be obtained from currency unification beyond and above those achievable through a free trade agreement with no commitment to a fixed parity. In the literature we find at least two ways in which the impact of currency unification can be inferred from the data. First, there is a large body of research on the effect of exchange rate volatility on trade that in most cases finds the effect to be significantly negative. In Chapter 5, Panizza et al. estimate that the effect of exchange rate volatility on trade for a large sample of developing countries and for Central American countries, and find in both cases a significant and negative effect. They conclude that the trade gains from dollarization are potentially large.
In addition, there are transaction costs associated with the need to operate with multiple currencies, which the EC Commission estimates for the European Union to be between one fourth and one half percent of GDP per year. We should expect these costs to increase with the higher bid-ask spreads prevalent in less developed economies. Rose (2000) estimates the combined gains from reduced exchange rate volatility and transaction costs by comparing the bilateral trade flows between countries that share the same currency with those that are obtained from a standard gravity model, finding substantive incremental effects. 41 Along the same lines, Panizza et al. conclude that, given that these gains are larger the stronger the trade links within the common currency area, for the case of Central American countries analyzed in Chapter 5, a common currency may induce important trade gains.
Enhanced credibility
Fixed exchange regimes advocates traditionally highlighted two important dimensions (monetary and fiscal) in which a commitment to a fixed parity can provide important credibility benefits to a country. First, by forcing a passive monetary policy, it eliminates the inflation bias à la Barro-Gordon by which a government may be tempted to inflate the economy through unanticipated money injections. Moreover, by eradicating inflationary financing of the deficit, it imposes stronger financial constraint to the government, that in turn has no option but to keep its budget in check. This tie-up-one's-hands approach, however, is not without risks, since if the self-imposed limitation does not necessarily lead to further discipline, the regime could become rapidly unsustainable. The argument can be partially extended to the case of dollarization, which in this context can be seen as pegs without any control over monetary policy.
In principle, dollarization would imply that monetary policy in general, and inflation rates in particular, would tend to converge to the currency issuer's inflation rate, adjusted by differentials in productivity changes. Unsurprisingly, if hard pegs fare unambiguously better than their more flexible counterparts in any dimension, it is in their inflation record. Casual evidence and several econometric studies have found that, on average, dollarized regimes have systematically displayed lower inflation levels. Unfortunately, with the exception of Ecuador, the latest additions to the dollarized troupe (El Salvador and, arguably, EMU countries) entered the new regime after achieving a substantial degree of price stability, so that the impact effect of the regime switch is difficult to ascertain.
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However, the preliminary performance of Ecuador, and the fact that the implementation of sustainable conventional pegs has been accompanied by a substantial decline in inflation supports the view of dollarization as providing important benefits on the inflation front.
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The record on fiscal discipline is more ambiguous. Fatás and Rose (2000) find, in a recent study, that currency unions are associated with a smaller government size (measured, alternatively, as the ratio of expenditures and tax revenues over GDP), while both currency unions and unilaterally dollarized economies exhibit narrower fiscal deficits. However, as in Rose (2000), most observations of unilaterally dollarized economies in the sample correspond to subnational entities that may not be representative of a standard small open economy. An alternative, more casual look, at the issue is provided by Table 2 . There, we use observations included in to compare countries that belong to a currency union, both against the rest of the sample, and against de facto fixes. 44 As a reference, we also include the figures for Panama, the only unilaterally dollarized IMF-reporting country as of end-1999. As can be seen, while the first group exhibits smaller governments (measured either as government expenditure, tax revenues, or fiscal deficit), Panama does not differ significantly form either currency unions or other conventional pegs. 45 We interpret the results, which are broadly in line with Fatás and Rose's, as providing (weak) support to the claim that dollarization may elicit fiscal discipline.
Reduced country risk
A crucial aspect related with credibility gains is the extent to which, by dollarizing, a country can improve its international creditworthiness. A high cost of capital, both external and internal, is possibly one of the most important factors hampering the development of non-industrial countries. This is particularly so for the case of emerging economies that have undergone important institutional reforms and have achieved a level of political stability in many cases comparable to those of more advance countries.
In Chapter 6, Powell and Sturzenegger stress the fact that, while the gains from trade would depend on the degree of openness and may in principle be achieved by other means, the impact of a sizeable decline in the cost of capital may have substantial direct consequences in the country's wealth.
The arguments in favor of a fall in country risk is to some extent at odds with the experience of Panama, where sovereign risk has not only been systematically above that in the US, but also has responded to external negative shocks much in the same way as other non-dollarized economies. This contrasts with the evidence of a rapid country risk convergence of industrial European economies in their way to EMU. In both cases, however, other more fundamental factors may be in play, including the fiscal record (mixed in the Panamanian case and substantially improved in Europe under the Maastricht period), and the distinction between unilateral dollarization and a currency union with the presence of common lender of last resort. 46 Thus, while a decline in sovereign risk is likely to benefit Eastern European countries in the event they join EMU, the same is not so obvious for Latin American countries adopting the US dollar.
At any rate, the question of whether borrowing costs will increase or decrease is key to evaluate the convenience of dollarization. Powell and Sturzenegger list a number of reasons why we should expect these costs to move up or down with dollarization. Among the former, they include the loss of the inflationary tax as a financing mechanism, the impact of 44 The sample includes: Antigua and Barbuda, Benin, Burkina Faso, Cameroon, Central African Republic, Congo, Côte d'Ivoire, Chad, Dominica, Equatorial Guinea, Gabon, Grenada, Guinea-Bissau, Mali, Niger, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Senegal and Togo. 45 One should note that the results concerning unilaterally dollarized economies suffer from a small sample problem. While in our sample these economies are represented by Panama (arguably not a good example of fiscal restraint), Fatás and Rose only find data for 32 observations. 46 Although in theory the ECB is not assigned LLR functions, the lack of a clear LLR arrangement in EMU certainly contribute to this perception. the loss of seignorage on the government budget constraints, the loss of the diversification margin in a context of imperfect substitutability, 47 and the impact of the greater output volatility associated with dollarization on country risk. Among the latter, they mention the impact of the elimination of devaluation risk on default risk through balance sheet effects in currency imbalanced economies, 48 the cost of interest rate defenses against speculative attacks, 49 the increased efficiency in financial intermediation arising from the use of a common reference currency, enhanced monetary and fiscal policy credibility, and the perceived seniority of external (foreign currency-denominated) over internal (home currency-denominated) debt.
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Whatever the relative size of other intervening factors, their main results confirm the importance of balance sheet effects, as country risk in financially dollarized countries (where these effects are bound to be more substantial) tend to fall significantly on news that increase the probability of dollarization. The opposite effect is detected in Chile and Colombia, where the virtual absence of domestic financial dollarization combines with very low levels of external, foreign currency-denominated debt.
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Their findings highlight the importance of the fact that most emerging economies do not borrow internationally in their own currency, presumably because of the domestic currency's weakness. 52 As the argument goes, the financial fragility that results from this unavoidable currency imbalance can only be eliminated by adopting as sole legal tender the foreign currency in which the external debt is denominated. The argument, as always, should be qualified, since external debt is often denominated in more than one reference currency so that the indexation to the foreign currency that full dollarization implies eliminate currency risk only partially.
On the other, if foreign currency borrowing is an important source of country risk, why not develop the domestic currency debt market. Indeed, there is not systematic evidence that the lack of domestic currency denominated debt is due to the inability to borrow in the home currency, as opposed to a deliberate decision not to incur the cost of a currency risk premium that is judged to be excessive by most governments. This puzzle, as expected, brings back credibility issues. The case of fixed exchange rate regimes serves to illustrate this point. Since the sole purpose of borrowing in the domestic currency is to hedge against the possibility of a depreciation, the issue of home currency debt can only be interpreted as a signal of the possibility of a future change in the parity, which in itself defeats the goal of gaining confidence in the regime. Alternatively, a government committed to a fixed parity should have no reason to pay the currency premium if it is convinced of its capacity to maintain the peg. Thus, the dollarization of external liabilities could be interpreted as a consequence rather than as a cause, of a fixed exchange rate regime.
In the same vein, fully floating regimes, by dollarizing their debt, change their incentive structure to make an opportunistic devaluation less likely. As Neumeyer and Nicolini stress in Chapter 3, the chances that a government repudiates its debt by a surprise devaluation is negatively related with the degree of financial dollarization. Interestingly, by dollarizing their debt, governments gain a credibility that they cannot later exploit by issuing debt in their own currency. Thus, the discipline obtained by this self-imposed restrictions bring with it an increase in vulnerability to events beyond the control of local governments.
3.c The cons
Three main disadvantages are often attributed to a dollarized economy. First, the standard fix-flex argument concerning the loss of the exchange rate instrument to buffer the economy against real or external shocks (alternatively, the loss of monetary independence) applies identically in this case. In addition, the elimination of the local currency entails a fiscal cost arising from the loss of seignorage revenues. Finally, the use of a foreign currency for financial intermediation eliminates the capacity of the domestic central bank to finance its lender of last resort (LLR) activities by printing the domestic currency. Here, we summarize the discussion of the first point included in Chapter 5 and the analysis of the issue of the LLR and different alternatives to the standard central bank liquidity assistance presented in Chapter 4. In the final part of the section, we briefly address the issue of seignorage, its measurement and its potential magnitude.
The loss of the exchange rate instrument
One of the standard arguments against fixed exchange rate regimes in general, and full dollarization in particular, stresses that a flexible exchange rate is better equipped to isolate the real economy from external and real shocks. Indeed, there is evidence that fixed regimes are associated with higher output volatility. 53 Moreover, since the price rigidity that underscores the lack of adjustment in fixed regimes tends to be higher when it comes to reduce prices, the succession of quantity adjustments during recessions and price adjustment during expansions may results in a smaller growth rate in the long run. 54 However, some analysts have argued that the shocks faced by individual countries are not totally exogenous to the exchange regime. Thus, Calvo (1999) argues in favor of full dollarization by stressing that the poor performance of conventional pegs is not independent of the fact that they are inherently more vulnerable to speculative attacks based on rumors or financial contagion, an outcome that the elimination of the national currency automatically rules out.
The analysis in Chapter V fails to find a significantly different response to real (terms of trade) shocks under different regimes, partially contradicting the results in Broda (2000) . However, one should note that the latter also finds that, for highly dollarized economies (as is the Central American countries used in the Chapter 5), the difference in output response ceases to depend on the exchange rate arrangement.
An issue related to the loss of exchange rate flexibility is the fact that, in the context of a small open economy, full dollarization eliminates the scope for (countercyclical) monetary policy. Standard arguments against adopting a fixed exchange rate emphasizes that a floating regime has the ability to protect the country from external interest rate fluctuations and to use monetary policy as an aggregate demand management tool, under the presumption that domestic interest rates are (more) independent in this case. This provides an alternative way to test the isolation properties of flexible rates and the costs of fixing them.
The existing evidence on this point is rather mixed. Previous analysis of the effect of external interest rate fluctuations (measured either as foreign borrowing costs or as changes in US interest rates) on domestic rates under different exchange regimes suggest no evidence that flexible regimes are successful in isolating domestic monetary variables from external ones. 55 These conclusions are confirmed by the tests provided in Chapter 5. In particular, the authors find that domestic interest rates in Latin American countries seem to be more sensitive to external financing costs (dollar rates on sovereign bonds) and to worldwide shocks affecting emerging markets as a whole (measured as change in the EMBI+ index) under more flexible regimes. Indeed, interest rates in Panama appear not to be significantly influenced by external rates, suggesting an important credibility aspect underlying the link between external and domestic interest rates.
In addition, they look at the evolution of interest rates over the cycle and find no systematic countercyclicality in flexible regimes. 56 It is interesting at this point to emphasize that, for many reasons, monetary policy procyclicality seems to be the norm rather than the exception among developing countries, contrary to what we observe in industrial economies. This pattern is, undoubtedly, partially explained by credibility factors that result in the closure of international markets at the time these countries face domestic financial constraints. The failure of international capital markets to "insure" developing economies against cyclical fluctuations detracts from the usefulness of monetary policy as a short-term adjustment mechanism, rendering it less valuable.
In short, while the loss of the exchange rate regime flexibility appears to be associated, in general, with higher output volatility, the benefits of flexible exchange rate seem to be limited in the context of de facto dollarized economies. Moreover, the dependence of monetary policy on external events under flexible regimes is, at best, similar to that prevalent under pegs. Indeed, the resilience of domestic rates in Panama indicates that full dollarization, by tying domestic rates to US rates, may have provided a better isolation device against temporary changes in market sentiment towards emerging economies, a benefit that appears to more than offset the loss of independent monetary policy.
The Loss of the Lender of last Resort
Among the main costs attributed to full dollarization is the loss of the capacity of the domestic central bank to play its lender of last resort function, namely its ability to provide additional liquidity to the banking sector in the event of a transitory shortage. Trivially, while central banks can issue the domestic currency at no cost, an excess demand of the foreign currency in the market can only be met by the existence of a (costly) stock of liquid foreign currency denominated reserves.
Many observers have pointed out the existence of alternative mechanisms to provide liquidity insurance. In fact, there are at least two ways in which the LLR can be preserved in a context of full dollarization. First, it is easy to conceive (although more difficult to implement) a scheme by which the international financial community (e.g., a consortium of international banks) charges an insurance fee in exchange for a commitment to provide a credit line to a domestic agency (e.g., the domestic central bank) in charge of liquidity management in the banking sector, or to individual banks separately, much in the same way as a standard insurance contract works. Second, it is still possible that the domestic agency collects the contributions directly from the domestic banking sector and insures them up to the certain amount that in the aggregate will be limited by the total accumulated insurance fund. This arrangement, that resembles the usual deposit insurance scheme, can be alternatively implemented through direct funding by the domestic Treasury. In both cases, the option is no different to what highly dollarized economies tend to do in practice: avail themselves of a large inventory of international reserves.
As argued in detail in Chapter 4, feasible as both alternatives may be, they still imply important incremental costs, particularly if they are engineered to isolate the banking sector from systemic shocks. 57 The external insurance strategy involves, on the one hand, the payment of an insurance fee that is likely to increase more than proportionally with the coverage of the policy, as the insurer's diversification margin narrows. The Argentinean contingent credit line represents the closer example of such scheme. 58 While the fee appears to be relatively minor as compared with the inventory cost of holding reserves, the 57 Idiosyncratic shocks to individual banks can usually be handled by the interbank market or directly by the central bank through the use of a limited amount of reserves. Systemic shocks, on the other hand, requires that individual banks or the central bank be able to borrow from abroad, at a time in which access to international markets is severely limited. 58 On this, see chapters 2 and 4.
insurer benefits from the fact that the policy is activated only after the large existing liquid assets reserves are exhausted, and even then the coverage (and the associated risk for the insurer banks) is relatively limited. 59 One can only speculate as to the feasibility and cost of a scheme solely based on this type of private insurance. In addition, the private insurance strategy leaves opens an additional (and so far unanswered) question related with moral hazard issues: what would prevent that, as the probability of a crisis increases, participating banks hedge their exposure in the market, contributing to the crisis? But this is not the only practical limitation of the strategy to outsource the LLR. As any insurance contract, this one suffers from two moral hazard problems. The first one stems from the fact that the occurrence of a crisis is not independent of the government's actions. It follows that the privatization of the LLR could substantially reduce the government's incentives to monitor and reduce risk, arising both from its own imbalances and from leniency in the enforcement of a prudential framework. That is the main reason why the insurance contract is bound to require some kind of collateral (as it does, for example, in the Argentinean case). However, as noted in Chapter 4, it is not at all clear to what extent the issuer of the contract will be willing or able to comply with the policy in case of a widespread crisis, particularly if this type of arrangement generalizes across countries that historically have exhibited a high correlation of external shocks. Thus, the chapter concludes, the private alternative should be considered only as part of a larger insurance package. 60 Finally, if insuring banks place a limit on the exposure they face to a particular country, one should expect that, as an upcoming crisis increases the expected exposure, banks will partially liquidate their positions in the country, accelerating the collapse in asset values.
Most of these previous shortcomings may be attenuated if the LLR function is assigned to an international agency like the International Monetary Fund. Indeed, the IMF have already been performing this role, albeit reluctantly, during much of the 90s. The benefits of this strategy are obvious. By encompassing countries around the world, such an agency could exploit the scope for diversification and reduce the liquidity stock needed to fulfill its role. Moreover, as a supranational agency, it can include conditionalities on the extension of the insurance, something that would be unthinkable for a private consortium of banks. However, its very supranational nature would make it vulnerable to political pressures that may worsen the moral hazard problems and create the perception of an implicit insurance that is independent of the country's compliance with the conditionality. 61 At any rate, it is to be expected that dollarized countries with reduced access to last resort liquidity will rely heavily on IMF assistance. 62 59 Additional provisos of the scheme make any actual disbursement even less likely. This includes a 20% margin call requirement that, in the event the value of the sovereign bonds used as collateral declines by more than 20%, it has to be met in cash. 60 The fact that most countries compensate for the limitations to the LLR by increasing their stock of reserves seems to suggest that the private insurance may not be a readily available alternative in practice. 61 One could argue, however, that this implicit insurance is already present and will ultimately be unavoidable, and that an explicit commitment to insure countries under certain conditions may improve rather than worsen the moral hazard problem. 62 Panama, with its sequence of 17 IMF Programs since 1973, is a case in point. On this, see Edwards (2001) .
The alternative of holding a large stock of liquid assets as a precautionary liquidity fund involves the usual inventory cost of maintaining a sizeable stock of reserves in a context high borrowing costs. More precisely, as the domestic cost of capital is typically higher than the return on liquid assets that constitute the major part of reserves, reserve holdings entail a cost that is proportional to the spread between short-term safe foreign assets and longer and riskier domestic government paper that largely reflects two types of premiums: a liquidity premium associated with the shorter maturity of reserves needed for liquidity management in the domestic financial sector, and a risk premium associated with a higher probability of default.
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The cost of holding reserves for liquidity insurance purposes is proportional to the probability distribution of shocks (which in turn determines the needed stock of reserves for a given confidence level) and to the external debt spread (which determines the optimal confidence level) that the government has to pay when it borrows to invest on low yield safe reserve assets. The optimal level of reserves is not straightforward, though, as the volatility of liquidity shocks is itself endogenous to the amount of reserves: the higher the amount, the less likely a confidence crisis or a bank run will actually occur.
At any rate, the previous arguments highlight one important (and often underemphasized) aspect of the debate: Central banks in countries with extensive de facto financial dollarization suffer, albeit to a lesser degree, from the same shortcoming, as liquidity shortages in the banking sector forcefully takes the form of an excess demand for the foreign currency.
64 Thus, as before, the actual lender of last resort cost specifically attributable to full dollarization is smaller the higher the initial financial dollarization ratio.
One can in principle estimate the cost of losing the LLR function of the central bank directly as the cost of holding the stock of excess reserves that substitutes it. If we are willing to accept that reserves are primarily used as an insurance against systemic shocks, then a reasonable approximation to the optimal stock may be obtained as a stress test of the aggregate portfolio of the domestic central bank, taking into account all contingent liabilities arising from the expected assistance of the financial sector in the event of a systemic crisis.
In this regard, the nature of the reserves decision is no different to a standard inventory problem involving a tradeoff between the cost of holding reserves and the cost of facing immediate liquidity needs that, if anything, can be met in international markets at a very large premium. In order to solve this problem, we need to answer three questions: i) how much liquidity will be mopped out of the system during a crisis (for example, due to a run on deposits), ii) what is the probability that such a crisis actually occurs for a given reserve coverage, 65 and iii) what is the cost of carrying the reserves.
Interestingly, as full dollarization trivially increases the degree of dollarization of financial assets, it raises the optimal stock of precautionary reserves. 66 On the other hand, as noted above, dollarization eliminates an important source of economic disturbance, namely the possibility of a currency crisis that negatively affects the banking sector through the balance sheet channel, it reduces the probability of systemic liquidity shortages (for example, due to self-fulfilling prophecies) and the optimal stock of reserves for any given dollarization ratio. Thus, a highly dollarized country such as Argentina may indeed benefit from the latter effect, while a relatively non-dollarized country like Brazil may be forced to increase its liquidity requirements.
In short, while there are several alternatives available to substitute for the LLR function of the central bank, none of them is costless or even complete. However, the incremental cost of the limitations imposed by dollarization is relatively minor for countries that already exhibit a substantial degree of de facto dollarization.
The loss of seignorage
How large is the loss of seignorage associated with dollarization? A correct estimation of seignorage losses needs to take into account two components: the need to purchase the initial stock of foreign currency to be used as currency, as well as from the costs of purchasing later increases in the stock of currency. Alternatively, one can think of these costs as the lost income from international reserves used to exchange the monetary base for the foreign currency, and from future increases in the stock of reserves as a result of increases in the demand for money.
A quick calculation can be made based on two simplifying assumptions: i) output and prices grow at constant rates g and ?, where the latter is assumed to follow the inflation rate in the foreign country from which the new currency is borrowed; ii) the currency-to-(nominal) GDP ratio remains constant at the initial level, denoted ?.
67 Under these assumptions, it follows that the total flow of seignorage is exactly equivalent to a perpetuity that pays an interest i on a stock of international reserves that grows at a rate ? = (1 + ? )(1 + g) -1, the rate of growth of the demand for currency on which seignorage is collected. In turn, the present value of the perpetuity is given by:
where i is the government's opportunity cost. Since the real interest rate can be computed directly as r = (1 + i)/(1 + ? ) -1, the equation immediately gives us the seignorage cost in terms of GDP for any expected real interest, inflation and growth rates, and any expected monetization ratio. To illustrate the point, Table 3 presents the estimated numbers under the assumption of a constant currency-to-GDP ratio of 4%, and a real interest rate r of 4%, for different growth and inflation assumptions. As an example, for a growth rate of 3% and an inflation rate of 2% we obtain a sizeable value of the seignorage costs of close to 23.8% of GDP.
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From this exercise we can conclude that seignorage cost are by no means trivial when correctly computed. 69 Indeed, the value of future increases in the demand for money represents the larger part of total seignorage costs.
70 Thus, the final number heavily depends on the expected rates of growth and inflation, as well as on the evolution of the currency-to-GDP ratio, so far assumed constant for simplicity.
The degree of monetization is higher in developed than in developing countries, which suggests that, for the latter, the rate of growth of the demand for money may be higher in the short run than in the steady state if levels eventually converge to those of more developed economies. This entails an additional seignorage cost, in the form of higher flow costs in the transition period. However, one can present an argument in the opposite direction, by pointing at the presence of a declining trend in the demand for real balances in developed economies (due primarily to financial innovation) that would require a downward adjustment in our estimation of seignorage costs.
APPLICATIONS: HOW DO WE GET THERE?
Besides the cost-benefit analysis underlined above, the dollarization decision entails a number of important questions related with the institutional arrangements to be implemented and, in particular, with the smoothness of the transition process to the new environment. This, in turn, involves not only technical questions regarding, for example, the "correct" entering exchange rate or the treatment of contracts during the path to dollarization, but also the political economy of the process that underscores the search for political support, a necessary condition for a successful dollarization plan. In this section we discuss the most salient points in these two groups of issues, which are tackled in full detail in the last two chapters of the volume.
Institutional arrangements
Chapter 7 presents a thorough analysis of the main institutional aspects of the transition to full dollarization, broadly dividing the discussion according to whether the goal is a unilateral dollarization or a monetary union.
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A number of important technical points are posed by the analysis. First and foremost, there is the question of the exchange rate at which the economy should enter the new arrangement, that is, the rate at which the domestic currency should be changed by the foreign currency at the beginning of the process. Here, there are at least two alternatives. The easier way to answer this point is simply by computing the exchange rate that make current international reserves equal to the sum of money base and the outstanding stock of domestic currency interest rate securities issued by the central bank. However, while there will always be a rate that will make foreign currency assets equal to domestic currency liabilities of the central bank equal, the exchange rate may be excessively high if international reserves are relatively scarce, and a substantial devaluation may be in order.
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Alternatively, the exchange rate may be allowed to float during a short period of time in order for the market to achieve its equilibrium in anticipation of the dollarization exchange rate. In either case, one would expect domestic prices to adjust upward in time. A potential problem could arise in the case in which a large stock of international reserves call for an appreciation of the currency, which in the context of downward price inflexibility could have adverse effects on the real economy. However, it is easy to conceive a scheme in which the central bank (or the Treasury) keeps part of existing reserves, for example, as a fund to substitute for the loss of the lender of last resort or to buy back sovereign debt.
As in the case of trade and capital account liberalization, the debate on dollarization have also delved on the issue of sequencing. The proponents of a gradual process towards dollarization argue that a number of complementary institutional and economic reforms are in order to guarantee the sustainability of the new arrangement, including fiscal adjustment to offset the loss of seignorage and inflation tax revenues, labor market reform to allow for a more flexible adjustment to external shocks, and financial reform and a strengthening of the banking sector to cope with the loss of LLR. 73 In contrast, the proponents of a rapid move towards dollarization have emphasized the fact that all necessary preconditions are likely to be put in place once the limitations imposed by the new regime become apparent. In any case, they argue, waiting for the reforms to happen is the best way to postpone forever.
74 71 The intermediate case of a monetary treaty is addressed in conjunction with the first type of arrangement. 72 This appears to have been the case in the recent dollarization process in Ecuador. 73 Note that the first two conditions are present, albeit to a lesser extent, in the decision to fix the exchange rate. 74 As Zarazaga argues, much in the way in which the discussion evolved in the liberalization debate, the issue of sequencing may prove to be of secondary importance, since the final fate of dollarization plan will An interesting issue related with the transition to dollarization is the rate at which existing domestic currency contracts are converted to the new regime. The problem is easily illustrated by the example of a domestic currency bank deposit. Should the deposit be converted at the exchange rate attendant at the time of its issuance, or at the rate at which the money base was purchased? In the former case, the holder of the deposit will be granted a benefit from the change in regime that will be equal to the local-foreign currency interest rate spread. In the former, however, the bank will be benefited inasmuch as the spread already incorporated expectations of a regime change, based on information available at the time that the deposit was made. Zarazaga concludes that, under the rational expectations hypothesis, the second of the two cases applies, from what it follows that contracts should be converted at the rate established under the dollarization plan. However, if we accept that expectations are formed in an adaptative way, this alternative would imply a transfer of wealth from domestic currency creditors to domestic currency debtors. Moreover, as he mentions in footnote 20, this may in turn induce a negative balance sheet effect if firms indebted in the local currency find it difficult to meet the (now higher) debt service burden. 75 The concomitant adverse effect on the financial sector should not be underestimated. To attenuate these types of disturbance, the authorities should allow of a long enough transition period in which existing contracts expire or are voluntarily renegotiated.
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A fourth technical aspect in the implementation of dollarization is the possibility of a seignorage-sharing scheme. The recent proposal of the Joint Economic Committee of the US Senate hinted at the possibility of sharing an unspecified fraction of the seignorage accruing to the US from the unilateral dollarization of foreign countries, based on the money base at the time the dollarization process is started. Alternatively, Barro (1999) proposed replacing the flow of seignorage payments by an up front disbursement that may help prevent the sharp devaluation needed when the stock of international reserves is small relative to the money base. The moral hazard associated with an advance of seignorage revenues (a crucial shortcoming of the Barro proposal) may in principle be mitigated by issuing a long-term foreign currency-denominated bond to collateralize the advance that, for all practical purposes, would be equivalent to a loan from the issuer of the foreign currency. However, the increase in sovereign debt implied by the last alternative may detract from the beneficial effect of dollarization on country risk. At any rate, none of these alternatives have received any serious political support in the US.
Many of the issues discussed above are still present in a monetary union, although in a different fashion. Thus, while seignorage is not lost in this case, members have to come up ultimately depend on the quality and credibility of the policies in place rather than on the order in which this policies are imp lemented. 75 Note the symmetry of this argument with that of the impact of a devaluation in a currency imbalance economy. In this case, the financial fragility is triggered by an appreciation of the future value of the domestic currency, hitting firms more strongly the larger their long position in the foreign currency. 76 Voluntary renegotiation is certainly still an option once dollarization is in place, but a massive and simultaneous renegotiations of contracts is not easy to achieve and may entail non-trivial economic costs.
with a sharing scheme. 77 Similarly, while there is a scope for a domestic lender of last resort, it is not obvious whether this function should lie within the common central bank or with the national reserves banks or some other decentralized agency. The same moral hazard concerns that justify the reluctance of the US Fed to provide LLR services to unilaterally dollarized countries determine the decision of EMU to separate the LLR function from the ECB (however, this has not dispelled concerns about the perception of an implicit insurance by the ECB, concerns that are additionally fueled by the lack of a transparent LLR procedure), and apply to the location of the supervisory function.
But perhaps the most salient distinction between the two varieties of dollarization is the greater bearing on monetary policy decisions that member countries have in a monetary union, which, in turn, requires a longer and more restrictive convergence process prior to the launch of the union. This is only logical if we think of a union as a long-term partnership by which members assume joint responsibility over a range of issues. More precisely, while the US has no bearing on the policies undertaken in Ecuador or on their impact on its population, monetary authorities within a union should aim at the welfare of the whole constituency of member countries. Accordingly, to prevent some particular country from free riding on other members' good behavior, the union needs prospective members to be in a comparably good stance. 78 Examples of this free riding problem are not difficult to find. Countries may be tempted to incur excessive fiscal expenses financed by debt that is (at least implicitly) backed by the rest of the union. Similarly, national supervisory bodies may relax banks' prudential supervision in the belief that the national banking sector is implicitly insured by the common central bank.
Thus, a monetary union, while it may limit some of the adverse consequences of unilateral dollarization (mainly, the loss of the LLR and seignorage revenues), introduces moral hazard issues that can only be (at least partially) resolved through a much longer transition period and, in particular, through more stringent qualifying requirements, particularly from the countries from which monetary policy credibility is to be gained. 79 Alternatively, it presumes the willingness of such a country to open its decision process to newcomers, something that may still be a long shot for many developing economies.
Political Economy
The success of a dollarization plan will depend to a large extent on the popular support it can gather. Chapter 7 suggests the need to hold a referendum on the plan to make sure the backing of a broad majority. However, as important is the political support from different 77 In EMU, for example, seignorage is distributed among members according to a ratio that comes as the simple average of their population and GDP shares. 78 This convergence process involves, among other things, the harmonization of statistics, prudential norms and tax practices. In addition, the launch of a common money market requires the linkage of national payments systems. 79 Underscoring this problem lies that fact that, if the union is to deliver credibility gains, it requires a high degree of credibility of participating countries. Thus, currency unions between countries that suffer longstanding credibility problems are unlikely to reap the credibility benefits. See Levy-Yeyati and Sturzenegger (1999) for a discussion of this argument in the context of a common currency within Mercosur. interest groups in the economy, itself probably a condition for a referendum to be held in the first place. This is the subject of Chapter 8, where Frieden addresses the impact of dollarization on different influential sectors in the economy, as well as the relevance of the country's economic structure, macro conditions, and electoral institutions on the likelihood that the needed consensus around the dollarization plan is actually created.
The chapter asks what are the sectors more likely to benefit or suffer from a move to full dollarization, and stresses the importance of the relative political influence of "winners" and "losers" in the creation of political consensus. Among the former, we can identify sectors involved in cross-border operations (multinationals, financial institutions, and international trade intermediaries) where the use of a common currency and the elimination of exchange risk are bound to have a large positive effect. We could add to this group exporters that benefit from the deepening of trade links within the common currency area. Among the latter, we find import-competing producers, for which the lack of exchange rate adjustments would entail a greater volatility of demand. Thus, the identikit of a prospective dollarizer should show a fairly open economy with an internationally-oriented private sector, as opposed to a closed economy with a powerful domestic market-based, import-competing sector.
Several additional factors are singled out in the chapter: the presence of a strong government capable of leading the regime shift, macro conditions that increase the dollarization benefits (for example, persistently high inflation as in Ecuador), institutional stability that guarantees the credibility of the commitment embedded in the dollarization process (as in El Salvador), and even political ties with the issuer of the candidate foreign currency.
Indeed, it could be argued that EMU involved not only economic considerations such as those discussed in the previous section, but rather (and perhaps mainly) a "prerequisite to seat at the table for other important European decisions," as Frieden puts it. Similarly, a plan for a Pan American free trade area may deepen political links among the intervening countries, increase the cost of competitive devaluations (and the value of a floating exchange rate) and fuel the interest in a common currency and (particularly in the US) in arrangements that goes beyond unilateral dollarization.
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In the end, a serious evaluation of the viability of dollarization should not be blind to many of its consequences that escape the economic sphere. The political and strategical dimensions discussed in Chapter 8 complement the cost-benefit analysis of section III. Ultimately, what makes dollarization a feasible alternative is not only is welfare 80 While the credibility benefits from monetary integration should be clear for countries that need to build their credibility, the gains for the "anchor" country that provides the guarantee is less obvious. Many of the potential gains for Germany arising from EMU (exchange rate and capital flows stability, the building of institutions that could provide explicit bailout mechanisms) may be minor for the US and its much smaller potential partners. A mo re realistic alternatively is advanced by Frieden (1998) , suggesting the role of "linkage" politics by which EMU may have helped Germany to gain European support for its foreign policy initiatives in Eastern Europe. At any rate, we should not underestimate the political aspects attached to a monetary unification process.
implications but also the way in which this implications affects in particular those in charge of making the decisions.
PRELIMINARY BALANCE: THE IMPORTANCE OF INITIAL CONDITIONS
An outside observer will be immediately stricken by the sharply contrasting views offered in the current dollarization debate, which can only be explained by a combination of fragmentary and rather unrepresentative real experiments and an important ideological component. However, the previous survey of the issues involved goes a long way to motivate the apparent lack of consensus, as it flags the complexity of issues at stake and the relevance of individual countries' initial conditions at the time of choosing whether or not to dollarize.
Taking the side of hard peg advocates, one could argue that de facto dollarized economies under a flexible regime do not actually float, due to concerns that extreme fluctuations would lead to financial fragility (balance sheets effects) or high inflation (pass-through effects). In addition, conventional pegs are subject to frequent confidence crises, many of them triggered without any significant change in fundamentals, which, through the two effects mentioned above, may affect the financing costs and, ultimately, the solvency of the country. Similarly, as we have stressed, central banks in financially dollarized economies are likely to face serious limitations on their capacity to perform as LLR without resorting to a large and costly stock of international reserves, and even in the scope to conduct independent monetary policy. However, while there is some evidence on the presence of "fear of floating" in many developing countries, 81 and on the practice of holding a sizeable stock of international reserves in financially dollarized economies, the data is by no means so conclusive as to suggest that flexible regimes completely sacrifice the benefits of exchange rate adjustments. whenever they attempt to use an exchange rate anchor. On the other hand, countries with limited financial dollarization, diversified trade links, or with stable flexible monetary regimes and high creditworthiness, are likely to profit the least from the adoption of a dollarized regime. The evolution of ongoing experiences will ultimately be the final test of these preliminary conclusions. 
